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The dermal melanocytes in the lesions of nevus of Ito 
and Mongolian spot were shown to possess the extracel-
lular sheath composed of both fine filaments and gran-
ules (2-5 nm in diameter). In the case of nevus ofIto, the 
granular component appeared to predominate in the 
sheath, which measured up to 3 I'm in width and was 
cstimated to cover about 97% of the total surface of 
dermal melanocytes. No ultrastructural changes were 
appreciable on the melanocyte sheath in nevus of Ito 
according to the difference in the age of patients (39 and 
64 years), or in the lasting period of the dermal melano-
cytosis. By contrast, the melanocyte sheath in the case 
of Mongolian spot was much less developed than in 
nevus of Ito, predominantly filamentous in texture, and 
showed a marked decline with advance of the age of 
infants (from 2 mo to 6 yr). Many of the dermal melano-
cytes in Mongolian spot showed a partial disruption of 
their cytolemma, resulting in discharges of melanosomes 
free into the connective tissue matrix. Significance of 
these findings was discussed in relation to the differen-
tial fate of melanocytes within the human dermis. 
Both nevus of Ito (nevus fusco-ceruleus acromiodeltoideus) 
[ I, 2 J and Mongolian spot are the pigmentary disorders due to 
abnormal occurrence of melanocytes in the dermis of human 
skin [3-6J. The 2 disorders differ, nevertheless, with respect to 
the clinical color picture and the time course for development 
of lesions, as well as to the area of involvements (the shoulder 
region for nevus of Ito vs. the lumbosacral region for Mongolian 
spot) . Histological studies of Mishima and Mevorah [2] indi-
cated that the dermal melanocytes in nevus of Ito, very much 
alike those in nevus of Ota (nevus fusco-ceruleus ophthalmo-
maxillarisl. were dispersed in the upper dermis so as to give 
rise to a characteristically brownish-blue tint. On the other 
hand, melanocytes were mostly confined to the lower half of 
the dermis in the case of Mongolian spot, where the pigment 
picture was rather uniformly blueish without a brownish spot-
ted component. Nevus of Ito is not usually present at birth, 
becomes progressively darker in the childhood, and persists in 
adult life; Mongolian spot develops in the fetal or neonatal time 
and disappears almost invariably by the age of 13 yr [7]. 
Electron microscopically, dermal melanocytes in the lesion 
of Mongolian spot were shown to be more or less sheathed by 
a layer of ruamentous substance [8, 9], and, based on the finding 
of the especially highly developed sheath in an atypically per-
sisting case of Mongolian spot, Inoue [8] put forward a view 
that the sheath may playa role in preservation of melanocytes 
within the human dermis. The problem of the extracellular 
sheath has not been dealt with in a number of other ultrastruc-
tural studies on the dermal melanin and melanocyte in the 
human skin [4, 10-13 J. 
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In this paper, the fme structure of the melanocyte sheath in 
2 cases of nevus of Ito will be described and compared with the 
one in Mongolian spot at 3 different postnatal stages. The 
results showed that the observations made in the present study 
were in accord with the Inoue's concept outlined above. To our 
knowledge, there has been no published account of the fine 
structure of nevus of Ito. 
MATERIALS AND METHODS 
Small pieces of the skin were removed surgically from the nevu of 
Ito lesions in 2 Japanese adults aged 39 and 64, and from the sacral 
Mongolian spot in 3 Japanese infants aged 2 1/2 mo, 3 and 6 yr. All 
patients were male, except for a female case of 6 yr. The skin samples 
were fixed in an ice-cold mixture of 1% glutaraldehyde and 4% formal. 
dehyde in 1/ 15 M-phosphate buffer (ph 7.4) for 4 hr, osmicated at room 
temperature in 1% osmium tetroxide solution in the same buffer for 2 
hI', dehydrated in graded series of ethanol and embedded in Epon 812. 
For orientations, 1 lim-sections cut from Epon blocks and stained with 
toluidine blue were examined with a light microscope. Ultrathin (0.1 
/lm) sections were stained by uranyl acetate and lead citrate and 
examined in a transmission electron microscope. 
In order to estimate the surface area of dermal melanocytes, electron 
micrographs of 40 melanocyte proftles at 8,800-22,000 times magnifi-
cations were randomly sampled from each of the 5 cases. Then, lengths 
of the surface of melanocyte proftles were measured using Kontron 
Quantitative Image Analysis System MOP/ AMOI (Eching, West Ger. 
many) , and converted to the values at 10,000 times magnification. The 
sum ' total of these values for each category of the melanocyte surface 
areas was expressed as the percentage against the sum tot.al of lengths 
for the whole circumferences of the 40 melanocyte profiles. 
OBSERVATIONS 
In all of the materials used in the present study, derma] 
melanocytes were identifiable because of their content of abun-
dance of s ingle melanosomes (ca. 0.7 /.tm X 0.3 /.tm) showing an 
extremely high electron density (Fig I, 2, 8). Premelanosome 
with characteristic internal lamellae were occasionally mixed 
with these melanosomes (Fig 3). Another type of melanin-
containing elements in the dermis, melanophages, were distin-
guished by their content of compound melanosomes in which 
small melanosomes were clustered in groups and enclosed by a 
membrane. The dermal melanocytes were more or less covered 
by an extracellular sh eath composed of both the fine granule 
2-5 nm in sizes and the ftlaments with about the same range of 
thicknesses. The external lamina occurred, though very patch· 
ily, as a linear density (ca. 50 nm thick) running parallel to the 
surface of the dermal melanocytes at a distance of 20 to 50 nrn 
from the cell membrane (Fig 3, 4, 6). The external lamina was 
distinctly more electron-dense than the sheath and had an 
almost amorphous texture. Neither the sheath nor the external 
lamina was associated with the surface of melanophages. 
The thickness of the sheath varied from a dermal melanocyte 
to another, or even along the circumference of a given profile of 
melanocytes (Fig 3, 5). The maximal width of the sheath 
reached 3.0 /.tm in nevus of Ito and 1.5 /.tm in Mongolian spot. 
The sheath in nevus of Ito was composed of the preponderance 
of granules with the minor constituent: the filaments which 
were often located at the periphery of the sheath (Fig 4, 5). The 
dermal melanocyte sheath in the Mongolian spot lesions, by 
Pe~IG 1. A low-power electron micrograph to show 6 proftles of dermal melanocyte (arrows) in nevus of It . 
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FIG 3. Electron micrograph of a dermal melanocyte in nevus of Ito. The melanocyte surface is covered by the extracellular sheath (S), except 
for a short stretch of about 1.5 p.m (between arrows) . External lamina (B) occurs no matter whether the sheath is present or absent. Boxed area 
is enlarged in Fig 4. C, collagen fibrils; M, melanosomes; P, premelanosome showing internal lamellar structure. Scale represents 1 pm. 
226 
FIG 6. A dermal melanocyte in the Mongolian spot lesion (2 1/2 mo old, case 3 in the Table) . Extracellular heath (8) has a predominantly 
mamentous texture. B , external lamina; ,collagen fibrils; M , melanosome. cale represents 1 /Lm . 
FIG 7. Another example of dermal melanocyte sheath (S) in the Mongolian spot lesion (3 yr old, case 4 in the Table) . C. collagen fibrils; E, 
elastic fibers; M, melanosome. Scale represents 1 /Lm. 
FIG 4. A high-power electron micrograph to show predominantly granular texture of the melanocyte sheath in the nevus of Ito lesion. Rounded 
pronles (PR) of unknown nature are often contained within the sheath substance. B, external lamina; C, collagen fibrils; F, filamentou 
components of the sheath; M, melanosomes. Scale represents I /Lm. 
FIG 5. Another example of the predominantly granular sheath in nevus of Ito. C, collagen fibrils, F, ftIamentous component of the sheath; PR, 
a cytoplasmic process from the melanocyte. Scale represents 1 /Lm. 
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FIG 8. A low-power electron micrograph to show the dermis of a Mongolian spot lesion (6 yr old. case 5 in the Table). ME. melanocytes; CA. 
capillary vessel. MA. mast cell. Cross arrows indicate some mast cell granules lying free in the connective tissue matrix. Single arrows indicate 
the sites where plasma membrane of a melanocyte is ruptured; double· head arrows point to 2 melanosomes lying within the sheath of another 
melanocyte; triple· head arrows indicate those melanosomes which are dispersed away from the melanocytes. 
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Analy.,es of the 8urface of intradermal melanocytes. made on 40 melanocyte profiles randomly sampled each from the cases of nevus of Ito 
alld Mongoitan spot. Figures are given as the em lengths on electron micrographs at /0,000 magnification 
ToUt ) length The m .. lanocyt e surface area cov .. red by: 
of the melanocyte The sheath more The sheath The sheath less surfa(.'e examined than 1.0 I'm thick 0.5-1.0 I'm thick than 0.5 I'm thick No shea th 
Case I 1271.37 255 .87(20.12~ ) 312.70(24.60%) 673.80(53.00%) 29.00(2.28%) 
Case 2 905.25 122. 76( 13.56%) 190.88(21.09%) 553.12(61.10%) 38.49(4 .25%) 
Case I + case 2 2176.62 378.63( 17.40%) 503.58(23.14%) 1226.92(56.36%) 67.49(3.10%) 
Case:! 1268.42 35.63(2.81 %) 154.40(12.17%) 1003.57(79.12%) 74.82(5.90%) 
Case 4 1324.90 11.48(0.87%) 62.46(4 .71 %) 664.20(50.13%) 586.76(44.29'<» 
Case 5 1234 .33 8.86(0. 72<'{ ) 30.55(2.48%) 647.20(52.43%) 547.72(44 .37<lC) 
Case I: nevus of Ito at the right shoulder region of a 39-yr-old male; case 2: nevus of lto at the left shoulder region of a 64-yr-old male; case 3: 
Mongolian spot at the right buttock region of a 2 '.'l-mo-old male; case 4: Mongolian spot at the right buttock region of a 3-yr-old male; case 5: 
Mongolian spot a t the sacral region of a 6-yr-old female. 
contrast, was predominantly fllamentous in texture (Fig 6, 7). 
Measurements of the surface of 40 dermal melanocyte proftles 
from each of the 5 cases of the present materials indicated that 
the sheath more than 1.0 J.lm in width covered 20.12% of the 
total surface of the dermal melanocyte in the 39 yr old case 
(case I, in Table [) and 13.56% in the 64 year old case (case 2, 
in the Table) of nevus of Ito. The corresponding values obtained 
in 3 cases (case 3, 4, 5, Table) of Mongolian spot were much 
lower, ranging from 0.72 to 2.81"L The percentages for the 
melanocyte surface covered by the sheath 0.5-1.0 J.lm wide were 
also distinctly lower in Mongolian spot (3-12%) than in nevus 
of Ito (24 .60<1 and 21.09%). The area covered by the sheath less 
than 0.5 J.lm wide represented about 79% of the total surface of 
the dermal melanocyte in the case 3 (Mongolian spot, 2 and a 
half months of age) , but 50-61% in the rest of the 5 cases. 
Concerning the melanocyte surface devoid of the sheath, per-
centages obtained for the case 4 (Mongolian spot, 3 yr of age) 
and the case 5 (Mongolian spot, 6 yr of age) were as high as 
44% approximately, but 2-6°f in the rest of the cases. 
A general tendency was that in nevus of lto, but not in 
Mongolian spot, the development of dermal melanocyte sheath 
was fairly constant regardless of the difference in the age of 
patients or to the history of skin lesions. The sheath in Mon-
golian spot showed a marked decline with advance of the 
postnatal age of children. Possibly relevant to this phenomenon 
were the findings that many of the dermal melanocytes in the 
elder cases of Mongolian spot (case 4, 5) showed disruptions of 
their cytolemma where the sheath investment was lacking, and 
discharged their melanosomes free into the nearby intercellular 
space (Fig 8). 
The external lamina was observed to occur only for a short 
stretch of less than 1 J.lm on the surface of dermal melanocytes. 
It occurred even in the absence of the sheath (Fig 3), or 
coexisted with the sheath whereby the latter took the position 
immediately outside of the external lamina (Fig 4, 6). Inside of 
the external lamina, plasma membrane of the dermal melano-
cyte at times showed an increased density so as to form a 
structure almost identical to the hemidesmosome (Fig 3, 4). 
From measurements on 40 dermal melanocyte proftles per a 
case, it was estimated that the external lamina covered 0.91%, 
2.26%, 4.83%, 0.85% and 3.80% of the total surface of dermal 
melanocytes in the cases 1, 2, 3, 4, and 5, respectively. 
DISCUSSION 
It has been known that melanocytes. when they occur in the 
human dermis, are loaded with individual, or single melano-
somes [4,8-13] whereas melanophages which represent a special 
type of macrophages [12,14,15) invariably contain the com-
pound melanosomes [4,10,14)' The present study indicated a 
further distinction between the 2 categories of cells: melano-
cytes are more or less invested by extracellular sheath and 
external lamina, but melanophages are not. The dermal mela-
nocytes illustrated in the work of Sato et al [10) and Tarnai and 
Ito r It J, indeed, appear to be surrounded by a sheath substance. 
Inoue [8] and Hirone [9J put forward the view that development 
of the melanocyte sheath may be characteristic of persistent 
melanocytosis of the human dermis. This view is in accord with 
the re!;ults of the present study, which showed well-developed 
sheaths surrounding the dermal melanocytes in nevus of Ito, 
but not in the ordinary, Mongolian spot lesions. 
The dermal melanocyte sheath showed a peculiarity in nevus 
of Ito: its predominantly granular texture was in contrast with 
the "filamentous texture" described previously for the dermal 
melanocyte sheath in common blue nevus [8,9] and in Mongo-
lian spot (8). The present study also revealed a predominantly 
filamentous sheath to be typical in the Mongolian spot lesions. 
Although it has to be emphasized that the sheaths appear to be 
composed of both granules and ftiarnents, an obvious difference 
in relative amounts of these 2 components may be taken as 
indicative of the difference in physicochemical properties of 
dermal melanocyte sheaths in between nevus of Ito on the one 
hand and Mongolian spot and blue nevus on the other. In view 
of the same range (2-5 nm) of granule diameters and fIlament 
thicknesses revealed in the present materials, it is clear that an 
examination of many random sections through the melanocyte 
sheath is necessary before the granular sheath can be distin-
guished from the fIlamentous one; our conclusion on the pre-
dominantly granulaJ' nature of the dermal melanocyte sheath 
in nevus of Ito was based on the study of whole circumferences 
of the 80 melanocyte profiles sampled from 2 cases of the nevus. 
The dermal melanocyte sheath was shown to be much more 
voluminous in nevus of Ito than in Mongolian spot, in the 
present study. As far as the extent of melanocyte surface 
coverage was concerned, however, the sheath in the youngest, 
i.e, 2 1/ 2 mo old, case of Mongolian spot was comparable to the 
sheath in nevus of Ito. With advance of postnatal age the sheath 
in Mongolian spot markedly reduced in development and this 
was accompanied by the disintegration of plasma membrane of 
the dermal melanocytes. In view of the fact that in the oldest 
case (6 yr old) the color of the skin spot was faintly blue 
suggesting a fading tendency of the pigmentation, it seems 
reasonable to regard the sheath investment as essential for the 
survival of melanocytes within the dermis of the human skin. 
It is unknown, however, what factors are responsible for pro-
duction and maintenance of the sheath substance around mel-
anocytes. 
Partial disruptions of the plasma membrane of dermal mel-
anocytes and dislocations of melanosomes free in the connective 
tissue space, a common fmding in the 3- and 6 yr-old cases of 
Mongolian spot, may have been due to preparation artifacts, if 
Breathnach's statement that melanosomes were never lying 
free in the human dermis [14J is taken into account. Even if the 
case were so, an enhanced susceptibility of melanocyte plasma 
membrane in the absence of sheath investment has to be 
considered as the background of the artifacts. We need careful 
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studies further to clarify the cellular events underlying the 
remission phenomenon of dermal melanocytosis. 
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